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Background: Since last 100 years, immunization rate is one of the best public health outcome and service
indicators. However, the immunization system is still imperfect; there are many countries that still have
unvaccinated children. Parental decisions regarding immunization are very important to improve immunization rate.
The aim of this study is to evaluate the association between parental knowledge-practice (KP) regarding
immunization with family and immunization providers’ factors.
Methods: This is a prospective cross-sectional study design. Immunization knowledge and practices among 528
Iraqi parents were evaluated through validated questionnaire. Familial data and immunization provider’s characteristics
were collected from parents through interview.
Results: More than half of respondents/study population (66.1%) have adequate knowledge- practice scores. Significant
associations were noted for knowledge-practice groups with father’s education level, mother’s education level, mother’s
age at delivery, number of preschool children, parents gender, family income, provider types, and birth place (p < 0.05).
Conclusion: Immunization campaigns and awareness are required to improve parents’ knowledge and practice
regarding immunization. The study results reinforce recommendations for use of educational programmes to improve
the immunization knowledge and practice.
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Knowledge and practice about children’s vaccines, com-
munication about the risks and benefits of vaccines, dis-
ease risks, and other vaccine information should be part
of the training curriculum in immunization area [1].
Many studies conducted in United Kingdom and United
States of America revealed that, as with practicing physi-
cians, parents and other medical staff possess varying
knowledge regarding childhood vaccines [2,3].
There are various factors that are related to parental
immunization knowledge and practices that are also asso-
ciated with childhood immunization compliance. These
factors include education of the parents, mother’s age at* Correspondence: omarallela2010@gmail.com
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reproduction in any medium, provided the orthe time of delivery, mother’s race, number of preschool
children, child order, and family income. In addition,
immunization providers influence parental knowledge,
practices, and decisions regarding immunization of
children [4-9].
The level of parental education is the most important
factor related to immunization knowledge and prac-
tices of parents. Most of the information regarding
immunization risks and benefits is related to the level
of parental education [8,9]. If parents receive good in-
formation about immunization, their worries and fears
about vaccination will be eased. Previously published
studies reported that mothers’ knowledge was found to
be strongly associated with their educational level
[5,8,9], while other studies found no correlation between
immunization knowledge, attitudes, or practices (KAP)
and the educational level of parents [7].td. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited.
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ledge and practices were estimated. Mothers’ knowledge
was significantly greater among the mothers who were
older at the time of their child’s birth [5-8].
A previous study on immunization knowledge and prac-
tices indicated that race or ethnicity may contribute to inad-
equate knowledge, attitudes and practices of mothers [10].
Vaccination knowledge, attitudes and practices were
correlated with family size and the number of siblings in
each family. In a big household or in families with two
or more children, it was found that the parents are less
likely to have adequate knowledge or positive practices
about the immunization of children [8].
The economic status of families were found to have a
strong association with immunization knowledge, atti-
tudes and practices of parents [4,8,9]. In addition, Zhang
et al. found that health insurance and the frequency of
watching TV or listening to the radio have a strong rela-
tionship with immunization knowledge, attitudes and
practices of parents [9].
Immunization knowledge and practices of parents
could be improved and developed in many ways that
could increase the level of knowledge about the risks
and benefits of vaccines. Health-care providers play an
important role in child immunization. Familial know-
ledge and practices regarding vaccination mostly depend
on vaccination providers for guidance on immunization
timing and administration. In addition, immunization pro-
viders have positive effects on parental decisions related to
vaccinations. Parents’ decisions regarding immunization
can impact immunization rates, including access to vacci-
nations, the communication of risks and benefits, the
maintenance of accurate vaccination records, and strategies
for vaccination reminders [6,11-16].
Methods
Study design
A prospective cross-sectional study design was used to
determine parental immunization knowledge and practices
in Iraq, and to determine associations between parents’
knowledge – practice and familial data, and immunization
provider’s characteristics, where the data were collected
through a developed and validated interview-administered
questionnaire [12]. This cross-sectional study was done
among Iraqis’ parents that they attended to public health
clinics and they interviewed by researchers for one time
only, and the parents have children borne between 1st
January 2003 and 31 June 2008 to ensure completeness of
immunization histories.
Questionnaire and data collection form
The questionnaire consisted of three parts: The first part
of the questionnaire reflected on the demographics of
respondents and family data. This part included father’seducation, mother’s education, mother’s age at delivery,
mother’s race, family marital status, number of preschool
children, medical family history, family income, and
the person who answered the questionnaire (father or
mother).
An immunization provider characteristic which is the
second part of the questionnaire included the number of
immunization providers, provider types, and birth place.
Many children completed their immunization within the
same health institution, i.e. one provider, but some chil-
dren received immunizations from many health institu-
tions, considered as more than one provider.
The third and last part related to immunization know-
ledge and practice of Iraqi parents and the questionnaire
was adapted from previous study [12]. Both the domains
of knowledge and practices had 10 items each in their
domains, single-choice questions from a multiple an-
swers provided in each equation.
Sampling: method and sample size
According to the Iraqi Ministry of Health Survey in
2008, a total of 116,000 children were to be immunized
in Mosul [17]; the present study used this number as the
total population from which the sample size was drawn.
An automated software program (Raosoft sample size
calculator for study: http://www.raosoft.com/samplesize.
html) was used to calculate the sample size required for
this study. With an accepted margin of error of 5% and
a 95% confidence interval, the sample size required was
383. With the addition of 30% (as expected drop outs)
to the estimated sample size in order to overcome erro-
neous results and increase the reliability of the results
and the conclusion, the target sample size was 500
children.
Most of the Iraqi children received their immunization
doses from general and public health clinics. Cluster
sampling method was used in this study. Mosul divided
to five parts or clusters depending on the Mosul map.
One health clinics selected from each cluster in Mosul
(five health clinics from five different area or clusters).
These public health clinics operate three immunization
days per week (Sunday, Tuesday, and Thursday), from
9.00 am. to 2.00 pm. Approximately 25 children attend
these health clinics per day. Private clinics and general
hospitals were not included in the setting for this study
because the vaccines are providing by public clinics only
and it is free for all.
Study approval
The research proposal was submitted to the Iraqi Minis-
try of Health (MOH) in Baghdad, Iraq. Approval from
the MOH (Reference no. 70667 in 15/12/2009) was ob-
tained to facilitate the data collection by researchers
from health clinics under Iraqi Ministry of Health before






1. Vaccination prevents disease. 447 (84.7) 81 (15.3)
2. Vaccination is for all ages. 187 (35.4) 341 (64.4)
3. There are different types of vaccines 374 (70.8) 154 (29.2)
4. Active immunization is a killed or weakened
form of a disease-causing agent.
341 (64.6) 187 (35.4)
5. Passive immunization is an antibody from
someone who was infected with the disease.
243 (46.0) 285 (54.0)
6. In some health situations, vaccines should
not be given.
431 (81.6) 97 (18.4)
7. Vaccines need to be stored at more than
8 degrees Celsius and do not freeze.
206 (39.0) 322 (61.0)
8. The product should be used within 72 hours
of the seal being broken.
56 (10.6) 472 (89.4)
9. There is a uniform immunization guideline
for paediatric patients younger than two years.
343 (65.0) 185 (35.0)
10. Vaccination is harmful. 301 (57.0) 227 (43.0)
11. Are you in favour of vaccination? 496 (93.9) 32 (6.1)
12. Will recommend vaccination to others. 507 (96.0) 21 (4.0)
13. Vaccination should be initiated in the first
week of age.
451 (85.4) 77 (14.6)
14. Were you informed about vaccination? 409 (77.5) 119 (22.5)
15. Did you read about vaccination in the
media?
314 (59.5) 214 (40.5)
16. Did you see a television programme about
vaccination?
367 (69.5) 161 (30.5)
17. Did you hear about vaccination on the
radio?
214 (40.5) 314 (59.5)
18. Did you read about vaccination on the
internet?
125 (23.7) 403 (76.3)
19. Did you obtain information about
vaccination from an antenatal clinic?
348 (65.9) 180 (34.1)
20. Did you obtain information about
vaccination from a maternity hospital
or home?
212 (40.2) 316 (59.8)
Al-lela et al. BMC Pediatrics 2014, 14:29 Page 3 of 7
http://www.biomedcentral.com/1471-2431/14/29data collection was started. The parents and clinic staff
were informed about the study aims and other details.
The parents who were agreed to participate in the re-
search had to sign the provided consent form before fill-
ing in the questionnaire.
Data analysis
The data were analyzed using SPSS for windows (Statis-
tical Package for Social Science) version 15.0 and the
level of significance was set at less than 0.05 for all ana-
lyses. The Chi-square test was used to measure associa-
tions between nominal variables, and medians were
calculated for continuous variables. Scoring of the ques-
tions was determined by giving one point (1) for each
correct answer and zero (0) for wrong answers or no re-
sponse (don’t know). The total knowledge scores and
practice scores of the parents were calculated by adding
up the scores for each question in the test. The total
knowledge and practice scores ranged from 0 to 20, with
higher scores indicating a higher level of immunization
knowledge and practices. According to the median split
method [18-20], parents with a total score of less than
12 (median) were considered as having inadequate
knowledge and practices regarding child immunization
and parents with scores from 12 to 20 were considered
as having adequate knowledge and practices. This scor-
ing method and categorization were used to identify the
degree of parental immunization knowledge and prac-
tices in the current study.
Results
A total of 528 parents were recruited in this study. The
knowledge-practice scores ranged from zero to 20 and
the result showed an average of 12.28 (SD = 2.95), with a
median score of 12.
Using the categorization of the knowledge-practice
scores explained in the median split method, we formed
two groups of adequate and inadequate knowledge-
practice of parents respectively.
Table 1 shows the frequency in percentage terms of
the two groups. Out of the 528 parents who answered
the questionnaire, 66.1% of the study population was
found to have adequate knowledge-practice scores.
Table 2 shows the 20 statements of knowledge and
practice. The lowest correct answer (10.6%) was appar-
ent in the question (8) related to the knowledge of
vaccine storage. The highest correct answer (96%)Table 1 Knowledge-practice scale (n = 528)
Scale Median Frequency (%)
Inadequate Adequate
KP (20 questions) 12 179 (33.9) 349 (66.1)
Note: used median split method, inadequate when score <median, and
adequate when score ≥median.was apparent in the statement related to the practice
of vaccine recommendation (12).
Significant associations of knowledge-practice groups
with father’s education level, mother’s education level,
mother’s age at delivery, number of preschool children,
questionnaire answered by parents, and family income
were found (p < 0.05). Father’s and mother’s education
level (>18 years) were found in a higher proportion
within the parents with adequate knowledge-practice
than other groups. Mother’s age at delivery of 20 to
29 years had a higher percentage (60.5%) of adequate
KP than other groups. Families who had two or three
preschool children were found in a higher proportion
within the parents with adequate and inadequate
knowledge-practice than other groups.
Table 3 Association between KP groups and familial data
(n = 528)






<13 yr 35 (19.6) 14 (4.0) 49 (9.2)
13-18 yr 40 (22.3) 59 (16.9) 99 (18.8)
>18 yr 104 (58.1) 276 (79.1) 380 (72)
Mother’s education <0.001a
<13 yr 55 (33.7) 25 (7.2) 80 (15.2)
13-18 yr 38 (21.3) 87 (24.9) 125 (23.7)




≤19 32 (17.9) 26 (6.5) 55 (10.4)
20-29 104 (58.1) 211 (60.5) 315 (59.7)
>29 43 (24) 115 (33) 158 (29.9)
Mother’s race 0.701
Arabic 172 (96.1) 339 (97.1) 511 (96.8)
Kurdish 7 (3.9) 10 (2.9) 17 (3.2)
Marital status 0.036a
Married 173 (96.6) 347 (99.4) 520 (98.5)




1 51 (28.5) 149 (42.7) 200 (37.9)
2-3 125 (69.8) 179 (51.3) 304 (57.6)
>3 3 (1.7) 21 (6.0) 24 (4.5)
Family income (US$) <0.001a
≤400 78 (43.6) 70 (20.1) 148 (28.0)
401-1000 68 (38.0) 142 (40.7) 210 (39.8)
1001-2000 29 (16.2) 100 (28.7) 129 (24.4)




Father 85 (47.5) 243 (69.6) 328 (62.1)
Mother 94 (52.5) 106 (30.4) 200 (37.9)
Total 242 (100%) 286 (100%) 528 (100%)
Chi-square test, ap < 0.05.
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within the group with inadequate KP than other groups,
whereas families with income between 401 and 1000 US$
were more frequent (40.7%) in parents with adequate KP
than other groups. Fathers were represented more often
within adequate knowledge-practice, whereas mothers were
represented more often within inadequate knowledge-
practice. No significant association of knowledge-practice
groups with mother’s race was found, as shown in Table 3.
Significant associations of knowledge-practice groups
with provider types were found (p < 0.05).
Children immunized in the public health system were the
highest proportion among the parents with both adequate
and inadequate KP. No significant associations of KP groups
with numbers of immunization providers were found. Sig-
nificant Associations of knowledge-practice groups with
birth place groups were found (p < 0.05). Parents of child de-
livered in maternity hospital have higher proportion with ad-
equate KP (47.5%) and inadequate KP (64.5%) than other
groups, as shown in Table 4.
Discussion
The parental knowledge-practice (KP) scores were deter-
mined by summation of the knowledge score and practice
score for each parent; about 66% of parents had adequate
KP as they scored more than 12 out of the maximum score
of 20 for the KP test. This could be because of an increase
in sources of vaccination and health information repre-
sented by television, the internet and other sources. Before
2003, many restrictions in Iraq were imposed on the
media, especially on television and internet, whereas an in-
crease in the number of international medical and scientific
TV channels as well as an increase in internet users after
2003 could probably contribute to the increase in parents’
immunization practice and in immunization knowledge.
The results of this study was similar to other findings
in an Italian study [5] in which more than half of re-
spondents had adequate KAP, and is supported by a
study in India [16] that found parental knowledge re-
garding vaccination adequate.
On the other hand, most of the parents in different coun-
tries had inadequate or limited immunization knowledge or
bad immunization practice. In India [21,22] Indian mothers
had limited information about vaccine-preventable diseases.
Approximately 60% of Chinese mothers did not have good
knowledge regarding immunization for children [7,8]. Stud-
ies in Canada [23] and Germany [24] showed most parents
complained about insufficient information about childhood
immunization. The low scores of knowledge and practice
in many countries might be due to variety of factors could
affecting parental information and knowledge, but the im-
portant factors are related to the type of immunization pro-
vider, sources of information, family income, immunization
cost and other barriers.A significant association was noted between immunization
KP and education level of fathers and mothers. The associ-
ation between knowledge level and educational level was
consistent with previous studies regarding the evaluation of
vaccination knowledge [5,6,8,9]. This could be because fa-
thers or mothers with higher educational level occupied
upper socioeconomic stratum and find it easy to obtain
knowledge from the press, books and internet.
Table 4 Association between KP groups and immunization
provider’s characteristics (n = 528)
Provider’s
characteristics





Number of provider 0.685
1 140 (78.2) 266 (76.2) 406 (76.9)
>1 39 (21.8) 83 (23.8) 122 (23.1)
Providers types 0.003a
Private clinic 0 (0) 10 (2.9) 10 (1.9)
Public clinic 122 (68.2) 246 (70.5) 368 (69.7)
Government hospital 24 (13.4) 22 (6.3) 46 (8.7)
Private clinic & public
clinic
9 (5.0) 37 (10.5) 46 (8.7)
Private clinic &
government hospital
12 (6.7) 17 (4.9) 29 (5.5)
Public clinic &
government hospital
12 (6.7) 17 (4.9) 29 (5.5)
Birth place <0.001a
General hospital 83 (46.4) 101 (28.9) 184 (34.8)
Maternity hospital 85 (47.5) 225 (64.5) 310 (58.7)
Maternity home 9 (5) 13 (3.7) 22 (4.2)
Home 2 (1.1) 10 (2.9) 12 (2.3)
Total 242 (100%) 286 (100%) 528 (100%)
Chi-square test, ap < 0.05.
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college and science college showed adequate knowledge
on immunization. In contrast, an Indian study [16]
and Spanish study [25] found that parents with high
education levels had inadequate knowledge regarding
vaccination.
Parents’ KP scores were associated with mother’s age.
This finding is supported by other studies in which
younger mothers had higher KP scores [7,8], There are
many reasons; older parents might have had better edu-
cation, attended talks and used the internet as a source
of information, reflected in their higher knowledge rate,
and the immunization provider may be more likely to
teach older parents, considering that older parents have
good cognitive capacity.
An insignificant association of immunization KP with
mother’s race was found. The findings are similar to
findings in another study in China [8] in which insignifi-
cant association was found between immunization know-
ledge and mother’s race. This result is normal and it
reflect the social environment in Iraq represented by no
differentiated between Arab and Kurd peoples in educa-
tion, health, childcare and other area of daily life.
A Canadian researcher found a significant relationship
between marital status and immunization compliance in
Canadian children [26]. This study showed a significantassociation between KP of immunization and marital
status. This result is not surprising because one of the
parents might provide the information to another parent
and increase the source of information. In addition, the
married parents had a higher socioeconamic status than
divorced or widowed parents.
Studies in different countries [27-30] found that asso-
ciation was significant and there was a negative correl-
ation between child number or sibling number in each
family or family size and child’s immunization rate. A
significant association of parent’s KP with number of
children was found in this study. When the number of
children increases in a family, the time needed for health
care for each child will decrease and the time needed to
receive immunization information from health clinics
will also decrease. In addition, the family socioeconomic
status will increase when the family’s size decreases. The
results are inconsistent with other studies [8,15] in
which the KP scores increased when the family size in-
creased because the experience of children’s immunization
improved when the family’s size increased.
Low family incomes as well as limited parental educa-
tion are problems faced by many parents and can ad-
versely affect their immunization knowledge and practice,
and their ability to complete their children’s vaccination.
Lower family income could be a barrier to effective com-
munication between immunization providers and parents.
These results, similarly to other studies in developing
countries, show that mothers’ knowledge, attitude and
practice are positively correlated with families’ monthly
income [9,31].
Significant association between parent’s gender and
immunization KP was found in the current study. This
study was inconsistent with that of Wang et al. (2007)
who found that gender did not have significant associ-
ation with immunization KAP, but that males had higher
KAP scores than females. From these findings, this study
suggests the association and effect of gender might relate
to paternal education. More than 60% of the question-
naires were answered by fathers whereas less than 40%
of questionnaires were answered by mothers.
Immunization providers have a role to play in the deci-
sion of parents to immunize their children by providing
complete information on vaccines, especially their risks
and benefits. For this reason, the immunization providers
have an important role in increasing knowledge about the
importance of vaccination. Many studies have shown that
the knowledge level amongst parent and medical staff re-
garding vaccination is variable [32-36].
Insignificant associations of immunization KP with parents
who had children immunized by one or more immunization
providers was determined. The results relating to the pro-
vider number does not affect immunization knowledge and
practice received by parents from immunization providers
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one provider or two providers or more in the same type of
health institution.
There are three types of immunization providers in
Iraq; public health clinics, private health clinics and gen-
eral or government hospitals. Most children are vacci-
nated in public health clinics because they are free and
available in many places. A significant association be-
tween parent’s KP and immunization providers was
shown. The parents can receive immunization recom-
mendations and develop their immunization experience
when their children are vaccinated in private clinics
more than by other types of immunization providers be-
cause the private immunization provider can spend
more communication time with parents, the number of
children visiting this type of clinic is very low because of
the high cost, and the parents receive enough information
regarding risk/benefits that is of a high quality Birthplace
is one of the important factors affecting vaccination rate,
knowledge and practice because most children are vacci-
nated with their first dose (BCG) in their place of birth.
Also, the parents will receive immunization recommenda-
tions and information during the first days in the place of
birth because the mother and her child stay in the hospital
for two or three days after delivery and this provides an
opportunity for good communication with medical staff.
A significant association of immunization KP with
children’s birth place was found. These results suggest
parents receive good and adequate knowledge and prac-
tice regarding immunization from maternity hospitals
more than from other places; the main reason for this
finding is that medical staff (physicians, pharmacists,
nurses and others) in maternity hospitals know more
about child health and women’s health care than staff in
other hospitals. For this reason, parents receive specific
and concentrated knowledge from maternity hospital
staff.
Conclusion
The parents’ KP in this study was associated with
many factors included family and immunization pro-
viders. Health care providers’ factors should be consid-
ered when an educational intervention is planned
because open and effective provider communication
can facilitate better immunization compliance, know-
ledge and practice. Improving communication between
parents and immunization provider will engage the
parents in decision-making clarifying the importance
of immunization and highlight the value of immunization
compliance. There is a need to increase awareness and
knowledge about the benefits and importance of vac-
cination, as well as the harmful consequences of non-
complete immunization. A planned educational programme
is needed; the educational level of the parents needs to betaken into consideration when the programme is planned,
especially as regards those with a lower educational level.
Study limitation
This study only targeted children younger than two in
five clinics in Mosul, who may not represent all Iraqi
children. The convenient sampling and cohort design
further limit the generalization of the findings to the en-
tire Iraqi population.
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